OCT-28-96  11:14  FROM:CALTECH  lO: 

I  REPORT  DOCUMENTATION  PAGE 


ID:818  795  4571 


PAGE 

form  Approved 
OMB  MX  0/04^fB8 


I  itrKn^bm^VA  f^tperw^ir  on >repq &70*4»WU.  PC  rtSCL 


t.  ACENCV  USE  OHty  (/ew  ^»r*;  2-  REPQRT  OATf  J.  REPORT  TYPE  AND  DATES  COVERED 

■  July  31.  1996  Final  Technical  6/1/95-5/31/96 


*.  mu  AND  SUBTITU  I S.  FUNDIN6  NUMBCItS 

r.ivln9  Catalysts  for  Cyclohexdiene  Polymeriaatlon  I 


,  AUTHORCSj 

Robert  B.  Grubbs 


7.  perfohmwg  organkation  kame(s}  and  AOOBCSSCCS) 

California  Inatituce  of  Technology 
ibli  Stop  213-6 
Pasadena,  CA  9112S 

SPileSORlNQ /MONITORING  AGCNCT  NAMC(S>  AND  AOOAfSStE^ 
APOSR/m, 

11  Duncan  Avenue  i  Suite  BUS 
Bolling -APB  DC  20332-0001 


AFOSR-TR-96 


to.  SPONSORING  ^MONITORING 
AGENCY  REPORT  NUKnCR 


F496Z0-92-J-0483 


lU.  50'»'  notes 


iit^im-j'ttoHfMniiArBLar  statement 


[^PROVED  FOR  PUBLIC  RELEASE;  DISTRIBUTION  IS  UNLIHITEt 


[ifl.  Al:$f:iArV  ?00  worths) 


19961104  081 


ROMP  polymerization  hss  bcoomc  an  In^Mitant  method  for  the  prcpsirazion  of 
polyphenylenwinyleaesandpolynaphihylenevinylene.  The  new  route  allows  the  band  gap 
and  pnKwwing  pniperdcs  of  the  pnlyrwrs  Ui  l»  varied  by  the  use  nf  skfc  dtains  aiuf 
fupctioaal  groups.  These  materials  are  being  used  to  fibricate  electroluminesoent  devices 
with  tunable  colors.  New  techniques  have  developed  for  the  ^dieds  of  die  starting 
baiiciencs  and  bcnzobairciciics.  These  qrnthcids  start  from  the  ICl  diol  j^stem  ihgt  was 
U5!ed  in  the  prepataiion  of  pdlypotapbenylene.  A  key  to  these  devdopmenc;  is  the 
availabili^  of  well  defined  atblysts,  consdeiahle  effort  has  hnen  ckwotnl  to  the  design  and 
syndiesis  of  new  complexes  that  will  catalyze  Qie  ROMP  pedymerization  reaction  and  to 
develop  new  procedures  which  will  con^  the  molecular  weight  and  livingness  those 
systems  know.  The  students  involved  in  diLs  work  have  gained  experience  in  polymer 
synthesis,  catalyst  development  and  the  iubricatiun  of  deviues. 
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Finat  Report 
PoTyarylenevinjrtene 


llie  iCi  Q^lohexadiene  monomer  has  been  used  to  pcepare  po(y(aiylenevinylene)  dedvatives 
through  a  precursor  route.  The  polyatylene  viny[enes  show  interesting  properttcs  and  sonic 
derivatives  have  been  used  to  fabricate  photoemitting  diodes. 


A  general  route  to  polynaihphalcne  vinylcnes  has  been  developed  that  is  now  being  eiqianded  in  to 
die  syndtesis  of  block  polymers.  A  ^tnple  route  to  subtfituted  benzync  precursors  was  developed 
arkt  the  resulting  benzyncs  were  added  to  die  tCl  monomer.  The  adducts  could  be  converted  to 
benzobenekne  Bnalog.s  by  the  beatment  of  the  benzaldchyde  ac^  derivative  with  a  strong  ba.se 
suchasLDA. 
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The  resulting  benzobairelenes  could  be  prdymerized  to  in  high  yields  wiUt  a  variety  of  ROMP 
catalysts.  These  living  systems  could  be  used  to  control  the  molecular  weight  and  molecular 
weight  di.strihution. 


R- 


The  resulting  soluble  polymers  could  dten  converted  to  the  soluble  vinylcnenaphthylcnc  with  a 
variety  of  oxidizing  agents,  however  DDQ  was  die  most  efFcctive. 
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The  U V/Vi$  spectrum  of  ihe  fully  conjugated  d^vadves  displays  a  strong  absorbance  at  44g-  45() 
nm.  which  demonstrates  the  foimadoa  oif  an  extended  p<onjugation  in  the  oxidized  polymer  after 
the  dehydrogenation.  When  excited  at  440  nm,  die  fluorescence  emisdon  .spectra  of  die  conjugated 
polynirs  show  strong  .signals  at  583  nm  and  572  nm  lespectively.  By  visual  observation,  .soludonx 
of  the  conjugaitxi  polymers  glow  ydbw  oiaf\ge  under  CIV  iiradiation.  In  preliminary  studic<<, 
electroIum}iie.scence  devices  have  been  {atbricated  by  spin  coating  using  these  materials.  A  key 
finding  was  that  good  internal  dectroluminescenoe  quantum  effidencies  of  up  to  0.05%  could  be 
obtained  asing  an  air  stable  Aluminum  doctrode. 

[i  Derivatives  that  cont^  halogens  a-s  election  withdrawing  groups  have  been  prepared  and 

L  converted  to  polymers.  It  has  been  found  diai  these  derivatives  can  be  iLscd  to  tune  the  ranission 

P  spectrum  of  the  resulting  polymer  for  exanqile  a  pol}nner  with  led  fluaecscence  has  been  repotted. 

With  stqipon  from  anodier  agency,  this  work  has  continued  as  a  method  fur  the  preparation  of  a 
L  variety  of  block  polymers  and  related  systems.  A  number  of  new  methods  of  controlling  the 

i;  polymerizations  were  uncovered  during  this  work  and  the  mechanism  of  control  wa.s  studied  in 

■i  detail  with  support  of  the  NSF. 


New  ROMP  Cataly^ts 

j:  Since  ROMP  polymerization  has  become  an  important  method  for  the  preparaiiun  of 
li  polyphenylenevinylenc  polymcis.  new  catalysts  dial  ate  tolerant  of  functional  groups  arc  requited. 
!<  Rhenium  ba.sed  heterogencoas  catalysts  have  shown  unusual  stabiliQr  in  die  past  to  functional 
I;  groups. 


>: 

1;  ...  ■  . 

Our  group  is  involved  in  the  development  of  well  defined,  soluble  catalysis  which  was  expected  to 

ii  show  much  better  stability  and  selecriviiy.  Althoo^  the  complex  was  an  active  metathesis  catalyst. 

it  did  not  compete  with  early  metal  catalysts  in  lenns  of  rate  and  late  metal  catalysts  in  terms  of 

functional  group  tolerance.  Further  studies  on  this  system  were  carried  out  at  DuPont 
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